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PB nSS-RRFERENCP TO RELATED APPLICATION 

[0001 J This apphcation is based upon and claims priority of U.S. provisional 
application serial number 60/435,978, filed December 20, 2002, the disclosure of 
which is incorporated by reference herein. 

RACKGROUND OF THE INVENTION 
Field of the Invention 

[ 00021 The invention relates to a ring bearing for use in a MacPherson strut, and 
more particularly to a ring bearing made of plastic. 
pack ground Art 

[0002] As shown in Figure 1 , a MacPherson strut assembly has a strut tube 5, 
and a lower spring seat 4 welded to the strut tube 5. A spring 6 is positioned directly 
on the spring seat 4, or may be seated in a rubber dampener which is positioned on 
the spring seat 4. The latter reduces the road vibration transmitted from the wheels. 
The upper end of the spring 6 is held by the upper spring seat 1 which can also 
utilize a rubber dampening medium 3. A bearing 2 is captured in the upper spring 
seat 1 and keeps the upper seat 1 concentric to the strut tube 5. The upper seat 1 is 
interference fitted into the bore of the bearing 2. 

[0003] An example of a known bearing 2 is described in detail in connection 
with Fig. 2. It supports the loads which are transferred through the spring 4 in a dual 
path arrangement and supports the loads from file spring 4 and strut tube 5 in a single 
path system. 

[0004] The bearing 2 (Fig. 2) comprises upper and lower plastic casings 8 and 9. 
The arm extensions 8a, 8b, 8c, 8d, 9a, 9b provide a sealing function and on one side 
(8d) a locking feature. A set of balls 10 ride on two hardened steel raceways 1 la, 
1 lb. The raceways may be shaped corresponding to the curvature of the balls 10, or 
may be stamped in approximately a Gothic arch shape, for example. The latter shape 
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provides for axial and radial load-carrying capacity. It also eliminates side movement 
in the bearing, which eliminates the fouling of the upper and lower plastic casings. 
[0005] Another known bearing 2a (Fig. 3) is comprised of an upper hardened 
steel raceway 12 which is stamped to form an angular contact bearing 2a. A set of 
balls 10 are held by a lower hardened steel raceway 13 which is covered partially in 
rubber 14. The rubber 14 provides a sealing function on the inner and outer surfaces. 
An inner lip 15 of the lower raceway 13 seats into a groove 16 in the upper raceway 
12. This locks the bearing 2a together. 

[0006] As described above, the known designs utilize steel balls in associated 
steel raceways. The raceways and balls are held in place and protected from 
contamination by upper and lower plastic casings, which lock together by the use of 
angled lips or extensions which can be on both the outer and inner portions of the 
upper and lower casings. 

[0007] Despite the general success of these designs, there is a continuing need to 
reduce the manufacturing cost of the bearing and the weight of the bearing assembly, 
without altering its overall size. 

SUMMARY OF THE INVENTION 

[0008] According to several forms of the invention shown herein, a bearing 
comprises a plastic chain with elongated sections forming the load-carrying 
members. The links between the sections are reduced in cross-section and allow for 
limited bending when the load is applied in use. 

[0009] In one embodiment of the invention, the sections are designed to carry a 
pure axial load which is perpendicular to the bearing top surface. The bearing 
provides a point contact as seen in cross-section. The bearing surfaces of the upper 
and lower casings are preferably mirror images of each other. 

[0010] The sections are profiled to permit the carrying of grease to lubricate the 
sliding surfaces during operation. 

[0011] The weight of the bearing is reduced while maintaining the fitting 
diameters prescribed by the mating components. The rolling action of the balls is 
replaced by a sliding action, which may advantageously be between two dissimilar 
plastic chemistries. 
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a wi™„m. the sections are designed to carry the load over 
.00121 In a second embodiment, tne secnuu* 

™. u _ nnerates as an arc-contact bearing. This bearing 

^ratP<! as a four-point contact bearing. 

^ an, operates -^ 8 ^t fftopIMOlhTCUiM - b-— 

apparent ftom th= following descnphon of.reveral emoo 
which refers to the accompanying drawings. 
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^ — rr~Z ~ „ an A s Tt mav have the same strut 

The bearing IS is depicted in Figures 4 and 5. It may 

Zlr lt steel raceways 11, lib and rolling elements 10 

iT B 20 Therin g 20i S promedtoestablishapomtcontactbearmgwh 1 ch 1 s 
a plasttcrmg20.Theringzuispi plastic 
© capable of snorting axial load. The upper and lower casnrgs 8 and 9 and the ptasu 

ZgteachLa^eradina.rneradlnaofn.enpperand^ercasrngs^ 

while the radius of the ring 20 is Ri. wherein R, < Rr. 

Zm The ring also mav have longiu-dinai grooves in its top and bottom 
1 , • n im ,r.« 12-14 which would eliminate contact at the 

surftoes as seen for example morgan* 12-14, wmcn TH.__.id 
central point where the ring 20 mcete the upper and lower casmga. Th,s wou,d 

reduc=B HoD on and aids in the aeallng ofthe hearing for unproved hfernne. 
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The design is economical due to the elimination of steel raceways and balls. 
10021J The radius of the plastic ring and the upper/lower casing (i.e. Riand R 2 ) 
can be adjusted according to the required load capacity. The weight of the bearing is 
reduced while maintaining the fitting diameters prescribed by the mating 
components. The rolling action of the balls is replaced by a sliding action which may 
be between two dissimilar plastic chemistries. The retained lubricant supplies sealing 
and continued lubrication through the life of the bearing. 
[0022] Second Embodiment - Arc-Contact Bearing 

The second embodiment of a bearing 25 is depicted in Figures 6 and 7, 
Figure 6 being a partly broken-away perspective view and Figure 7 being a partial 
cross-section. It has the same strut bearing upper casing (plastic cap) 8 and lower 
casing (plastic base) 9 as in Figures 4-5. The prior art steel raceways and rolling 
S ^ elements have been replaced by a plastic ring 30. Said ring 30 is profiled to establish 

an arc-contact bearing which is capable of supporting radial and axial loads. A 
contact interface of single radius R is formed between the upper and lower casings 
and the plastic ring 30. 

[00231 The ring may have central longitudinal grooves at its top and bottom 
surfaces as seen for example in Figures 12-14 to eliminate contact where the ring 
meets the arches of the upper and lower casings. This feature woxild keep the friction 
of the assembly low. 

[0024] The ring 30 also has recesses 32, 34 on its top and bottom sides which are 
• used to carry lubrication. Said lubrication reduces friction and aids in the sealing of 

the bearing for improved lifetime. 

[0025] An economical design is achieved due to the elimination of steel 
raceways and balls. The prior art weight of the bearing is reduced while mairtaining 
the fitting diameters prescribed by the mating components. The rolling action of the 
balls is replaced by a sliding action, which may be between two dissimilar plastic 
chemistries. The retained lubricant supplies sealing and continued lubrication 
through the life of the bearing. 
[0026] Third Embodiment 
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Another arc-contact bearing 35 is depicted in Figures 8 and 9. It has the 
same sfrut bearing upper casing (plastic cap) 8 and lower casing (plastic base) 9 as in 
Figures 4-5. The prior art steel raceways and rolling elements have been replaced by 
a plastic ring 40. Said ring is profiled to establish a four-arc contact bearing which is 
capable of supporting radial and axial loads. Contact between the ring 40 and the 
upper and lower casings 8 and 9 is provided by both' the ring and the casings having 
a single radius R,, over an angular range denned by a < contact angle < p\ 
[0027] The ring 40 also has flattened top and bottom surfaces, leaving spaces 
between the top and bottom of the ring and the upper and lower casings. The ring 
also may have longitudinal grooves in its top and bottom surfaces as seen for 
example in Figures 12-14. These arrangements eliminate central contact where the 
ring meets the upper and lower casings, keeping the friction of the assembly low. 
100281 The ring also has recesses on its top and bottom sides, again as seen for 
example in Figures 12-14, which are used to carry lubrication. Said lubrication 
reduces friction and aids in the sealing of the bearing for improved lifetime. 
[00291 The design is economical achieved due to the elimination of steel 
raceways and balls. The parameters (i.e. Ri, R 2 , Rb, a and p) can be adjusted to 
achieve the required axial and radial load capacity. The weight of the bearing is 
reduced while maintaining the fitting diameters prescribed by the mating 
components. The rolling action of the balls is replaced by a sliding action, which 
may be between two dissimilar plastic chemistries. The retained lubricant supplies 
sealing and continued lubrication through the life of the bearing. 
[003Q1 Fn.,rth Hmbodi TT.fir.t - Line/Arc Contact Bearing 

The fourth bearing 45 is depicted in Figures 10 and 11. It has a strut 
bearing upper casing (plastic cap) 8a and lower casing (plastic base) 9a similar to 
those in Figures 4-5, with modifications as follows. The prior art steel raceways and 
rolling elements have been replaced by a plastic ring 50. Said ring 50 is profi led to 
establish a line/arc contact bearing which is capable of supporting radial and axial 
loads. The contact is provided by the casings 8a and 9a and the ring 50 having a 
single radius R, over an angular range defined by a < contact angle < p\ 
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. j- 1 «L«ves 52 54 at its top and bottom 
inmii The ring also has longitudinal grooves &z, v 

■ «^ 9a. This will keep the Motion of the assembly low. 

too33 \ . siir^ir-*---- 

.educe, frtohon and a>ds « the -hug ° ^ ^ ^ 

rn<Y*ii The design is economical due to "sim 4 . , 

[0031] The gn ^ ^ a ^ p) canbe adjusted in response to the destxed 
V>alte The parameters (i.e. K, a ana p; ^ * j ; 

. u™i«riea The retained lobniant supplies seaun,,"" 
dissimilar plastio chemismes. inereum 

lubrication through the lite of the bearing. 

11 ^^u^Ttslho^ig^^ 

57 on the vulcanized steel spring seat la. 
^ 00331 M Figure 13, *e bearing 55 is depicted in cross-secnon. Figure 14- » a 

'<J 100331 S ' . vevicw Rhasastrutbearinguppercasingorplasnc 

partlybroken-awayperspectiveview. itnas 

cap 8 similar to that in Figures 4-5. The lower section or plastic base 9b similar 
*u + 4-5 with modifications as described above. 

Z ring 60. Said ring 60 tapped to eatabhsh a Snn-point eoutact beanng « . 

htner and outer corner which is eapable of suppotung radial and 
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9b. This reduces tbe Motion of the assembly- 
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J ot, its top and bottom sides which are 
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used to carry lubrication. Said iaonc.iu.uu . 

replaced by a sliding ac m cont inued lubncatior. 

chemistries. The retained lubricant supplies seabn* an 
through the life of the bearing. 

l0037 , 15 and 16 . It has as^tbearfag 
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JL. ne^g^s capaMe of8UP po^^^^ 

fl* Merface 72. The flat surfaces 75. 76 fctm P ,*„*.*» 

• „ Or to eliminate contact at the central pom 
and bottom caautgs 8c. 9c to elm- rf ^ 

and the upper and lower caamga meet. Thts *e=P 
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ba lls. The design *«~ ~ p , ^ * Figure 1«, or « and P may 
radial load capacity, a maybe greater than p as 
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100639947.U AMENDED SHEET 



BEST AVAILABLE COPY 



WO 2004/059181 



PCT/US2003/040940 



[0041] The weight of the bearing is reduced while maintaining the fitting lines 
prescribed by the mating components. The rolling action of the balls is replaced by a 
sliding action, which may be between two dissimilar plastic chemistries. The 
retained lubricant supplies sealing and continued lubrication through the life of the 
bearing. 

[0041] Although the present invention has been described in relation to particular 
embodiments thereof, many other variations and modifications and other uses will 
become apparent to those skilled in the art. Therefore, the present invention is not 
limited by the specific disclosure herein. 
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